A monolayer of transition metal dichalcogenide (TMDC) is shown to be capable of supporting a guided optical mode below the exciton resonance -a two-dimensional exciton polariton. This visible or near IR mode is confined roughly with a micrometer from the monolayer and has propagation length exceeding 100 micrometers. The light guiding ability makes TMDC monolayers more versatile and potentially attractive photonic platform.
A monolayer-thick two dimensional material have become objects of intense studies due to their potential applications in electronics and optics [1, 2] . Despite their thickness measured in angstroms, 2D materials can support substantial electric currents, as well as absorb and emit measurable amount of light. Among the optical properties, ability to support a guided mode is among the most fundamental and consequential ones. Graphene, the original 2D material is known to support a two-dimensional surfaceplasmon polariton, largely confined near the graphene sheet and having large propagation constant and slow group velocity [3] . The graphene plasmonics is a thriving field where numerous potential applications are being investigated. While plasmons are transverse-magnetic (TM) waves existing in media with negative permittivity, it had been shown in [4] that in the narrow interval where permittivity of graphene turns positive, yet below absorption edge a weakly confined transverse electric (TE) can also exist. However, guided waves in graphene require high doping, and are restricted to a frequency region below the absorption edge occurring at twice Fermi energy. It follows that graphene photonics is practicable mostly in the range from THz to perhaps mid-infrared [5] , and if one is to expand this range to more interesting visible or UV range, a monolayer material with preferably wide direct bandgap should be considered. In the last few years a family of such materials, transition metal dichalcogenides (TMDC) has been identified [6] and high quality monolayers of TMDC's , MoS 2 and WSe2 being most prominent representatives, have been fabricated and explored, revealing strong excitonic features in the visible range [7, 8] . Due to large effective mass and small dielectric constant of the surrounding material peak excitonic absorption in TMDC's reaches 15-20% per monolayer and the exciton binding energy is measured in hundreds of meV, making excitonic feature stable at elevated temperatures. Strong excitonphoton coupling had been observed in microcavities [9] . It is then reasonable to expect that a twodimensional exciton can couple with a propagating photon and engender a two-dimensional excitonpolariton -a confined quasiparticle propagating in single atomic layer of TMDC. In this work we show the conditions under which guided-mode 2D exciton-polariton in TMDC monolayer exist and estimate its most relative characteristics -dispersion, confinement factor and propagation length.
The TMDC exciton polariton, shown in Fig.1 is a TE wave propagating along a TMD monolayer placed inside the dielectric cladding with index n, with the fields described as , and integrating it along the contour l δ encompassing TMDC monolayer yields a boundary condition 
The t2D susceptibility in (3) is directly related absorption by the TMDC monolayer of the harmonic wave propagating in the direction normal to it (Fig.1b) 
, where the absorption coefficient is If we now approximate the excitonic absorption by a Lorentzian shape with peak absorption at exciton resonance 
The decay coefficient can now be found as
where
is a wavevector of free wave in cladding material, and the dispersion relation becomes
That allows us to determine the effective width of the polariton mode,
where d λ is the wavelength in the cladding dielectric ,and the propagation length
The rightmost expressions in (8) and (9) To provide an example we rely on the results obtained in Ref [8] , where absorption by a monolayer of WSe2 placed on the quartz substrate (n=1.41) had been studied. Maximum excitonic absorption of . Note that our rough estimate of exciton oscillator strength for this example is correct within 15%, even though the excitonic radius is only 8A indicating that Wannier-Mott exciton model is not really well applicable.
Using these values in (8) and (9), the effective width and propagation length have been determined and are shown in Fig.2 . The minimum effective width occurs at the wavelength 788nm λ = and equals 2.3µm. The propagation length, however is rather short, 30 µm. But at a slightly longer wavelength 800nm λ = the propagation length exceeds 100 µm, while the effective mode size is only 3 µm. It should be noted that while effective mode size is larger than in a conventional "thick" waveguide, large mode size does have advantages. First of all, the wide mode is less sensible to the small surface perturbations, and, second, with wide mode coupling in and out of fiber gets easier.
It is also interesting to compare these results with a conventional "3D" dielectric waveguide. For that we estimate the maximum surface (sheet) susceptibility from (5) as . If we considered a waveguide made, say from heavy glass with ng=1.85 the thickness required to provide similar sheet susceptibility would be 
